pRb, Myc and p53 are critically involved in SV40 large T antigen repression of PDGF beta-receptor transcription.
The expression of the PDGF beta-receptor is tightly regulated during a normal cell cycle. c-Myc and p73alpha repress transcription of the receptor through interaction with NF-Y. In ST15A cells which stably express the temperature-sensitive SV40 large T antigen (LT) the receptor expression and ligand binding decreased under the permissive condition. Transient expression of the LT, but not small t, decreased the endogenous receptor expression at mRNA and protein levels in NIH3T3 cells but not in the myc-null HO15.19 cells. The wild-type LT, but not the various pRb or p53 binding defective LT mutants, represses the PDGF beta-receptor promoter activity. Moreover, the inability of the LT-mediated repression in the myc-null cells, the Rb-null 3T3 cells, and the Saos-2 cells lacking pRb and p53, indicates that Myc, pRb and p53 are all necessary elements. PDGF beta-receptor promoter-luciferase assays revealed that the CCAAT motif is important for the repression. Furthermore, p53 was found to increase the promoter activity mainly via the upstream Sp1 binding sites together with the CCAAT motif in the NIH 3T3 cells. This was confirmed by Schneider's Drosophila line (SL2) cells deficient in both endogenous NF-Y and Sp1. Chromatin immunoprecipitation using ST15A cells revealed that both LT and p53 bound the PDGF beta-receptor promoter and the binding of p53 diminished when LT was expressed in the permissive condition. However, LT binds the promoter in the absence of pRb and p53 in Saos-2 cells stably expressing LT. These results suggest that LT binds the promoter and interferes with NF-Y and Sp1 to repress it in the presence of Myc, pRb and p53.